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lnterleukin-18-receptor proteins 



(57) Disclosed are a receptor protein which recog- 
nize a novel cytokine, i.e., interleukin-18, a monoclonal 
antibody specific to the protein, and uses thereof. The 
receptor protein is useful as pharmaceutical to treat and 



prevent autoimmune and allergic disease because it 
suppresses and regulates excessive immunoreaction. 
The monoclonal antibody specifically reacts with inter- 
leukin-18, exhibiting efficacy in purification, detection 
and inhibition of interleukin-18. 
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Description 

po^qm.inri of the Invention 
5 1 Field of the Invention 

oclonal antibody specific to the IL-18R prote.n. 
o nescriotion of the Prior Art 

LU . 1R \ ica tvne of cytokine or substance which mediates signal trans- 

lnterleukin-18 (hereinafter abbrevated as L p 1 ^'"^^ 
duction in immune system. As ; seen .n Japanese Pat n , as ^erferon-gamma inducing 

al., Nature, Vol.378, No.6,552, PP 88 "*^^^ 
factor" immediately afterrtsdiscove.^ 

in Shimpei Ushio et al., The Journal of Immunology, th ' e production of interferon-gamma 

1 57 amino acids and possesses propert.es of .nducmg n >™«"«£ ent cete the p ^ 
(hereinafter abbreviated as "IFN-7") which is known as i**""^^^ progress to develop and realize 

have been in great expectation because of these P^ertjes of IL- ia ^wances responsible 

As described above, in nature, '^^^^Si *rZl of cytokines may disturb the equilibria in 
(or signal transduction in ,mmune system. Therefore, excessive >amow y ^ mamma|ian 

immune system when they are produce or Secreted cytokines trans- 

cells may bear certain sites or "receptors" which are r ^'^ l ^, e system there would be definite equilibria 
duce nosignal in cells tillthey areboundtothe r*epto*. ^J^^S^ of developing and realizing IL- 

ma" PS^mm^n^ of IL-18R protein have been in great expectation. 
Summary of the Invention 

m view of the foregoing the first object of this invention is to provide a receptor which recognizes IL-18. 

° C Th^th object o, this invention is to provide a method to detect a receptor which recognize IL-18 using the 
"TheShtho^t of this invention is to provide an agent to detect a receptor which recognizes ,1,18 using the 

^The twelfth object o, this invention is to provide a method to neutra.ize IL-18 using a receptor which recognizes 

'"I energetically and extensively screened various mean^hich J-J^alS 
in the finding that a substance which recognized that its nature was 
,rom a patient wrth Hodgkin's disease. We isolate d and cterae terized th* su ^ ^ ^ ^ 

proteinaceous, as well as that it wel. recognized and bound diseases resu.ting from ex- 
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steps of: 

culturing in vitro or in vivo a hybridoma which is capable of producing a monoc.ona. antibody specific to .L-18R 
colSnglhe monoclonal antibody from the resultant culture or body fluid. 

The sixth object of this invention is attained by a method to purity IL-18R protein, which comprises the steps of: 
a„owingamonoc,ona, antibody specific to the ,L,8R protein to cont^t with a mixture of the .L-1 8R protein and 
contaminants to adsorb the IL-1 8R protein on the monoclonal «*odMnd 
desorbing and collecting the IL-18R protein from the monoclonal ant,body. 

The seventh object of this invention is attained by a method to detect IL-1 8R protein, which comprises the steps of. 

altowing a monoc.ona. antibody specific to the IL-18R protein to contact with a samp.e; and 
detecting the IL-1 8R protein through the occurrence of immunoreaction. 

The eighth object of this invention is attained by an agent to detect IL-1BR protein, which contains a monoc.ona. 
anti ^nTnSt th of KtKJi attained by an agent to inhibit .L-f8, which contains as effective ingredient a 
"Thefts jffi^lflS a method to inhibit ,L,8. which is characterized by a..owing a 

twelfXS 5 this invention is attained by a method to neutrafize ,L,B, which is characterized by a„owing 

the IL-18R protein to act on IL-1 8. ri - nn ejtpd in the Patent Microorganism Depository, National 

L428cell.whi*i6fea6ibta^ ,. 3 ^ hi , chome , 

.nstrtute of Bioscience and Human-Technology Agency of Ind ustn **^£]£Z%% after D 9 ecember 24th, 
Tsukuba-shi, Ibaraki-ken. 305, Japan, under the accession number of FERM BP 5777 

1996. 

40 Rrisl Explanatio n nf the Accompanying Drawings 

PIG 1 sh0W s that the monoc.ona. antibody MAb #117-10C binds to L428 ceHs and .L-18R while competing with 
IL - 1 P, G . 2 is an image of intermediate tone grven on display^which shows .L-18R on ge, e,ectrophoresis visua.ized 
45 by the Western blotting method using the monoclonal antibody MAb j""'^. |L . 18 

clonal antibody MAb #117-10C. 

FIG. 5 is the peptide map of IL-18R. ^ niu/ , 17 v/ , wu- 

so FIG. 6 showa the structure of the recombinant DNA 'pCDM/117-VL-VH . 

[Description of the Symbols] 

The symbo. "117-VL-VH cDNA" means the cDNA which encodes the variab.e regbns of both the heavy and light 
55 chains in the monoclonal antibody MAb #117-1 0C. 

The symbol "PcmV means the cytomegalo virus promoter. 
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human and mouse origins commonly gaming d «7mno ac ds have .^.^ ^ ^ 

amino acid sequence ot SEQ ID NO:26 amino ackJ with symbol "Xaa- 

onine), while mouse counterpart, the ^^^^^^^9*^ and binding to IL-18. Binding 
represents either methionine or threonine ^^^^ ™ the production o?IFN- Y in the cells. The 1L-18R 
of IL-18 to the sites expressed on ' m ™ n ~™P*°^ T he IL-18R protein in an IL-18-bound 

protein usually loses the property after being heated* 100 C fo^5 »^ m , suNate .p 0 , ya cr. 

form usually appears to have a ™ le f u,ar ^^^ of a reducing agent. The IL-18R 

ylamide gel electrophoresis (hereinafter abbreviated as SDS-PAGE ) in h pre ^ ^ 

protein may bear as partial amino acid sequence one or ^^^?Sring human, based on the above 
The IL-1 8R protein of this invention is obtamab.e from eel* of •J^SLSTL-M cells, chondrocytes, 
property as a criterion. Examp.es of such cells are eprthe «. cells ^JJ^CS^ cells, preferably, those being 
monocytes, granulocytes, lymphocytes, neurocytes, and ton I ^ erfabllshing 

expressing the IL-18R protein. Examples of particularly P^^^ , ^ T 7 6celtoand p E ER C .B.dMcrl^ 
hemopoieticcellshclud^glymphocyies jJ^J^J^.^^S^ such as L428 ceils (PERM BP- 
in Jun Minowada, Cancer Rev,ew, ^•^f^^J^ sa32) bec ause they can easily proliferate and 
5777), KG-1 cells (ATCC CCL-246), and U-937 cells ATCC CR ^ ^ can be disrupted by 
yield the IL-18R protein in desired amoun,s ^ ^ with a protein which 

a step such as ultrasonication after being cul ured IL-1BR protein can be significantly 

recognizes IL-18 can be collected. In case of cult unng the, e J *• ™° ce „ s P as men1ion ed above to the 
increased by adding substances which induce the ^^^^^ \ , g , preferably, about 1 P g to 100 
culture media, in particular* by adding IL-12 or IM 8 a^ a dose of abo pg^ ^ ^ ^ fQf 

ng per 1 X 10» cells. The responses to such substances are n PJ^*. 1BR ^ eintt ^ orW ^. Incollecting 
example, in response to IL-1 2, some of ^3»^^ y ^^^^ in purificatbn of bio«ogically«ctive 
the IL-1 8R protein, a culture product is subpart to ^^^^^^^ ion-exchange chromatog- 
proteins, for example, salting-out, ^^^^'S^ focusing chromatography, hydrophobic 

of the IL-18 protein with minimized costs and lab °' s . treatment and prevention of various diseases 

The IL-18 protein of this invention exh.brts a ^'^^SlThlan, the IL-18 protein recognizes and 
resulting from excessive immunoreact.on because n m^ 

bindslL-ISwhichmayactrvate immune system. '^""^^^'^ of its nature . When mammals receive a 
foreign substances, may cause unfavorable results in living I od, « s ^ cause °' reactjon and imm unoreaction 

grafts organ, for example, s^kidney. '^^^^^^^ proliferation of lymphocytes, 

against alloanfigen may activate J<e.ls ^ in g the oc curan e o, -nt, ^ ^ examp|e a „ ergens 

Similar phenomena are observed in case that host receives ™ " va J d b substances which must 

which are not recognized as self. In «^^!"^^^^^ in treatment and prevention 
be recognized as self. The IL-18R protein of fh.s "^^^^^ protein suppresses or regulates the 
of various diseases resulting from such an .mrm.no . susc( £ Ne diseases - as referred 
immunoreaction when administered in mammals ,nc u J^^SSaclto, which can be treated and/ 

,o in this invention shall ^.^^JT ^IZoS^^Zce^e diseases are, tor example, 
or prevented by the direct or indirect ac ton of the ^^J^J arid allergic diseases including 

rejection reactions associated with a graft of organ as descrioea iao , jd , ery themato- 

pernicious anemia, atrophic gastritis, insulm-resistan diabetes^ W*""^ sympathetjc 
sus.u.cerativecolKis.cold^ 

ophtalmitis, hyperthyroidism, |uvenile onset type lupus erythematosus, polyleptic cold hemo- 
hemorytic anema. myasthenia gravis, systemic sc erodes ^^^"^ hem Uagica, Basedow's 
giobinuria, polymyositis, periarteritis nodosa, mu iple ^Sfe rheumatopyra, chronic thyroiditis, 

disease, leukopenia. Behcet's disease chmactenum prae ox, ^^^ o ^ sandapilM]em , n addition, 

duction or administration of excessive IFN-7. offortiuA innredient the IL-18R protein of this invention, 
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hematopoietic*,^^ 

susceptive diseases as illustrated in J e a * v ^ %, preferably, 

suspension, paste and soiid lorms wh,ch «J^ L ^^ he typTand symptoms ol susceptive disease. 
0.0001-20 w/w %. dependency on the forms of age nts as wel las or ne ^typ y p ^ ^ |L _ 

The a 9 ent for susceptK* diseases acc ° f ^^^ car- 
18 R protein, as well as including those in | ~ m P°^ ,on w ' th " l^Xer bioLically-active substances: Examples of 
,iers, extents. « ^ glucose . sucrose, lactose, ma,- 

such stabilizer are proteins such as serum a'D" m >ns * a • composed of phosphate or succi- 

tose, trehalose, sorbitol, maltitol, manmto. ^ d '^ u ^ 

nate. Examples of the biological-active substances usable irv combinat ™™™ ch|orambucili azathioprine, 
mide. nitrogen mustard. «-*«-^ aminop P terin , 
6-mercaptopurine, 6-thioguan.ne, 6-azaguan,ne. 8 aza 9 uan '" e m ;2 rin A b eomvcin hydrochloride, doxorubicin hy- 
mitomycin C. daunorubicin hydrochloride, actinomycn D - *^^^^STStaSne hydrochloride, adren- 
drochloride. cyclosporin A. L-asparaginase, example antibodies respec- 

able for prescription and also allowed to conta.n the IL-18 prot n "^^SXid. powder, granule, tablet, 
mutti P le(upto4-fold) or divisor^ 

capsule, sublingual, ophthalm.c solut.on, nasal drop and suppository ne ag v remar kable efficacy 

thisinventioncanbeadminist^^ 

in treatment and prevention of suscept.e d ' sea *^^^ ^nous route at a dose of about 1 ug/ 

-srnr^ 

this invention can be obtained by us.ng as an gen the IL- 18R prote^ o ^™J^ x ^ Mng cel , s <r0 m a 
by preparing hybridoma cells of infinitely-proliferative cells of '"^^JhlbridoiwS is capable of producing 
mammal which has been immunized with such an ^^^"^ Il-18R protein is usua.ly sub- 

i^ed^^ 

ha^^^^ 

antigen, provided that they are in expression of the IL-18R protein described above is 

immunization of animal is conducted ,n conventual ^^ZoMaZoZoUade^ subcutaneous 
injected a,oneortogethe = 
40 or intraperitoneal route, and fed tor a prescnoeo nmep antigen-producing 
any mammals can be used regardless of the.r type ^ ,zeand 9 a "^ 

eels therefrom. Rodents such as rat, mouse and <" J^£SiTS 0 be used. The dose of 

mammal is chosen while considering their J52SSJ^X- and hoc*** with 

antigen is generally set to about 5 to 500ng/animal in total which , ^'^^to used Three to five days after 
45 time intervals of about 1 to 2 weeks, dependency on the type , and ^^^^^^^^ cell, 
the final inoculation, the spleens are extracted and cell of mammalian 

The antibody-producing cell obtained ,n th.s way is then ^S^JS^^ ^eiallw. cells usua.ly 
origin to obtain a cell fusion product containing an obiective hybn^ 

used in this invention are cell lines of mouse mye £ ^ can be c ' onducted by 

so cel. (ATCC TIB-9), SP2/0-Ag14 cel. (ATCC CRL-158 ) and ^"^^^ ene glyc0 . and Sendai virus: 
conventional method using an electric pulse 01 -a c e 1-fus.on accelera ^ are suspended to give a 

such as bovine serum, prior to its use. nhtfl ine d as described above is transferred to an appro- 



5 



EP 0 850 952 A1 



other than hybridoma died. The hybridoma cells are then cultured in usual manner and the ant.bod.es secreted in the 
med urn are tested for binding ability with the IL-18R protein. Such test can be conducted by conventual method 
7ecZ to detection of antibodies in general, for example, enzyme immunoassay, radioimmunoassays and bioassay 

TOYAMA and^Tamie InDO, published by Kodansha Scientific, Ltd., Tokyo, Japan 

which is capable ol producing a monoclonal antibody specific to IL-18R pro.e.n ,s .mmed.ately cloned by the l.m.t.ng 
dilution method, thus obtaining a monoclonalized hybridoma according to this invention. 

Z monoclonal antibody of this invention can be obtained by culturing such a hybridoma ,n v,troo< ,n wva Culture 
of hybridoma is conducted by conventional methods which are common in cultivation of mammahan ceH* More par- 
SularL the monoclonal antibody can be collected from culture products in case of culturing ,n v.tro on nutr.ent media, 
S. in faSe of t"nsp.anting in'non-human warm-blooded animals or culturing ,n 

be collected from the ascites and/or blood of the animals. The below mentioned hybndoma #117-10C has the men s 
that I s very high in productivity for the monoclonal antibody of this invention, as well as that rt ,s eas.ly curtu able both 
SI roartinlt. To collect the monoclone, antibody from culture products, ascites and blood, conventional methods 
wS are common in purification of antibodies general are used: Particular methods are, for example, salfngout, 
Ssis filt~concentration, fractional precipitation, ton-exchange chromatography, gel filtration chromatography, 
So^ 

mSqrShy S chromatography, gel electrophoresis and isoelectric focusing gel electrophoresis which are used 
TcoSaLn Pessary. The pu ified monoclonal antibody is then concentrated and dehydrated into liquid or solid 



t0 7ntel^ 

aniibodv according to this invention. More particularly, in case of immunizing mammals with the antigen IL-6 remarkably 
trter the mammals' when | L « is administered by injection simuttaneously with the .nocu^n 
of the anSgen or before or after the inoculation. Further, the presence of IL-6 in cell fusion med,a to hybnd.ze 
D Oducinq cells and infinitely-proliferative cells surprisingly increases the antibody-pos.tive ratio in cell us.on and this 
e uem I States the cloning of hybridoma ce„s. While, the presence of IL6 in curture media to t"^™* 
Z onalized hybridoma accelerates the proliferation of the hybridoma and this remarkably augments the y.eld fo the 
mSonal antibody ol this invention. Both natural and recombinant IL-6 preparations are equally feas.blej rovded 
That they originate from the same species of animal as those of the mammal and infin.tely-prolrferat.ve mammalian ce.l 

10 ^The monoclonal antibody of this invention also includes "humanized antibodies" which are usually P^^by 
the techniques in the protein engineering. To prepare a humanized antibody, for example, the mRNA , »M£d£m 
a hybridoma of mammalian origin obtained as in the above, and exposed to the action of reverse t^ sc "P tase ^° bta '" 
a cDNA which is then amplified by PCR method and cloned, thus determining the nucleotide sequences of heavy and 
nam chat hrmonodona. antibody of this invention, desirably, those on variable regions in the heavy and «M 
cha ns fo Led by constructing a chimeric gene which encodes a polypeptide consisting of such yanab.e regions and 
the constant regions found in human antibodies. Such a chimeric gene produces a monoclonal antibody with a bmdng 
specS similar to that of the starting monoclonal antibody but with a remarkably decreased ant.gen.crty to human 

antibooles and complementarily-determining regions (CDRs) essentially of a mammahan or.gin can be ob^ne by 
Z determining the amino acid sequences of the CDRs, which constrtute the antigen-binding 
li q htchainsthengraftingtheseaminoacidse q uencesand,ifnecessary.along with severalam.no acids located a ound 
h CDRsIn to a human antibody which bears a tertiary structure similar to that of the startmg monoclonal ant.body. 
Z monoTni antibody MAb .117-10C produced by the below mentioned 

contains in the variable regions of heavy and light chains the ammo acid sequences of SEQ ID NOs.1 11 and 1 2 respec 
tivlw^^ 

SSZ^LL of SEQ ID N0s:19 and 20. In the monoclonal antibody #117-10C ^^^ST«2 
SEQ ID NOs.13-15 correspond to three types of CDRs on the heavy cha,n ue.. CDR1, CDR2 _an I CDR3. whte *e 
amino acid sequences of SEQ ID NOs: 16-18, three types of CDRs on the light chain, i.e., CDR1, CDR2 and CDR3. 
GeneraTmeS Jor humanization of mammalian antibodies are known in the art as the relating techniques are de- 
scribed S exfrnple! in Methods in Molecular BiCogy, Vol. 51 . edited by S. Paul, published by Humana Press, Totowa, 

^^"onS antibody of this invention is particularly useful in immunoaffinity chromatographies tc > purify the 
IL-18R protein. The method \o purity the IL-18R protein comprises the steps of T^S^Sd2 
this invention to contact with a mixture of the IL-18R protein and contaminants to ads orb the IW8R protean the 
monoclonal antibody and desorbing and collecting the IL-18R protein from the monoclonal antibody, these steps are 
ZCniS S aqueous conditions. The monoclonal antibody of this invention can be used after being immob, 
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lized on gels of water-insoluble carriers and being packed into columns. For example, the cell cultures or their partially 
S.e mlroare Charged to such columns and run, resulting in that the IL-18R prote>n ,s substantiaHy-selectively 

,o Immunoglobulin M (IgM). The present method do yield a high-purity preparation o. the IL-18R prote.n w,th minimized 

008 Th^monSLal antibody o. this invention additionally has wide uses in the agent for detecting the IL-18R protein, 
usino th rSS^aTaSy in immunoassays wrth labels such as radioimmunoassays, enzyme immunoassays, 

or Quantitatively In these immunoassays, the monoclonal antibody can be used after being labelled with radioactive 
iJSSSn^^XnuonJlil substances. Because the monoclonal antibody usually specifically reac s 
1 th Se P S and exhibits immunoreaction, measuring the immunoreaction based on the '^ete can enable to 
Ixumtt* detect even a slight amount of the IL-18R protein in samples. The immunoassays using lab e s aveame rrt 
mat lev can analyze more numerous samples at a time and more accurately than b.oassays. Thus the method to 
Sing h ZZ I protein of this invention' is significantly useful for quality ^^T^SSX^ 
IL 18R orotein and their products, as well as for diagnoses of susceptive diseases that can be indicated by the levete 
If ?8 Sor the IL-18R protein in body fluids. This invention, which may not basically relate to the techniques for 

S^hus the method to inhibit IL-18 according to this invention are efficacious in treating various diseases to 

suppressing the rejections and excessive immunoreactions associated with graftmg organ^ The IL-18R protein bears 
heTopeSs of recognizing and binding to IL-18, leading to the neutralization of its £ 
aaent and method to neutralize IL-18 according to this invention where IL-18 is exposed to the IL-18R prote.n , a e 
Ecfous7n Sizing IL-18 which is overproduced in or excessive* administered to bodies. In addrtion, the IL- 
18^1 bealg the properties o. recognizing and binding to IL-18, must have uses in affinity 
In* Sid assavs labels lor purifying and detecting IL-1 8, similarly as the monoclonal antibody as described above. 

tne IL-18R profein, the monoclonal antibody, and their fragments are useful as 

age T^SZ^^~. they can be divers.ed by the technical level in this field. In 
view of this, this invention should not be restricted to the Examples: 



Example 1 
40 Preparation of IL-18R protein 
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Newborn hamsters were intraperitoneal* injected with an anli-lymphocyte antibody ^^.^^ 
their possible immunoreaction subcutaneously injected at their dorsal areas with about 5x1 0 s cell/ammal of L428 cells 
^EWWK^CT7^^^^^^rWphobla8toid cell derived from a patient with Hodgkin's disease, and fed n usual manner 

in usual manner in serum-free RPM.-1640 medium (pH 7.4), thus obtaining P^^erth 

The proliferated cells were added with a mixture solution (volume ratio ol 9:1) of 0.83 w/v A> NH 4 CI ana l /ornwi 
Tris-HC. b P H 7 7 in an amount 10-fo.d larger than the wet weight o, the cells, stirred and coated by ojjtnh, 
Ston at 2 OOoL for 10 minutes. The cells were then suspended in an appropnate amount of phosphat bu ered 
52 (herSr abbreviated as 'PBS'), stirred, collected by centrifugatton at ^^^^^ 
density of about 1X10" cells/ml in lOmM Tris-HCI buffer (pH 7.2) with imM MgCI 2 and disrupted wrth POLYTRON^ 
feel dis upter commercialized by Kinematica AG, Littau/Lucerne, Switzerland. The resultant was added with 10mM 
Trte HC bu«e (PH 7 2) containing both 1mM MgCI 2 and 1M sucrose to give a final sucrose concentrate o 0.2M, 
Ind cen Sed at 1 OOOrpm to collect the supernatant which was then centrifuged at 25,000rpm for 60 minutes, ol- 
fowed bv colSino the precipitate The precipitate was added with adequate amounts of 1 2mM 3«3-cholam 1 dopropyl) 
SammoTof-1 ^p^esuUonk: acid (hereinafter abbreviated as -CHAPS'), 10mM ethylenediam^etetraacemtic 
SJSaL as "EDTA") and imM phenylmethylsulfonylfluoride, stirred at 4'C for 16 hours, and cen- 
trifuged at 25,000rpm for 60 min, followed by collecting the supernatant. 
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The supernatant was charged to a column ol 'WHEAT GERM LECTIN SEPHAROSE 6B\ a gel product for affinity 
chromatography commercialized by Pharmacia LKB Biotechnology AB, Uppsala, Sweden, pre-equilibrated in PBS 
with 12mM CHAPS, and the column was washed with PBS containing 12mM CHAPS, and then charged with PBS 
containing both 0 5 M N-acetyl-D-glucosamine and 12mM CHAPS while monitoring the protein content in the eluate 
with the absorbance of ultraviolet at a wave length of 280nm. The fractions with an absorbance of 0.16-0.20 were 
collected and pooled, thus obtaining about 25 liters of aqueous solution with a protein content of about 1 mg/ml per 

10 12 starting cells. , L 

A small portion of the solution was sampled, added with 4ng human IL-18 which had been '»l-labelled in usual 
manner incubated at 4°C for 1 hour, added with appropriate amounts of "POLYETHYLENE GLYCOL 6000", a poly- 
ethylene glycol preparation with an averaged molecular weight of 6,000 daltons, commercialized by E. Merck, Postfach. 
Germany and allowed to stand under ice-chilling conditions for 30 minutes to effect binding reaction. The reaction 
product was centrifuged at 6,000rpm for 5 minutes and the resultant precipitate was collected to determine the level 
of radioactivity In parallel, there was provided another sections as control in which 3ug non-labelled human IL-18 was 
used along with ^-labelled human IL-18 and treated similarly as above. Comparison with control revealed that the 
radioactivity of the sediment from the sample solution was significantly higher. This indicated that the aqueous solution 
obtained in the above did contain the IL-18R protein and the I-18R protein recognized and bound IL-18 when exposed 
to IL-18. 

Example 2 

Preparation of hybridoma #11 7-1 PC 

BALB/c mice were immunized with L428 cells, FERM BP-5777, in usual manner, by intraperitoneally injecting at 
a dose of 5 x lO'cells/body/shot 13 times during 6 months. Six and three days before extracted the spleens from the 
mice 1ug of the IL-18R protein, obtained by the method in Example 1, was peritoneally injected into the mice each. 
Three days after the final injection, spleens were taken out from the mice and dispersed to obtain splenocytes as 
antibody-producible cells. 

The splenocytes and SP2/0-Agl 4 cells, ATCC CRL-1 581 , derived from mouse myeloma, were co-suspended in 
serum-free RPMI-1640 medium (pH 7.2), prewarmed to37°C, to give cell densities of 3 X 10"cells/ml and 1 X 10*cells/ 
ml respectively The suspension was centrifuged to collect a precipitate. To the precipitate, 1 ml of serum-free RPMI- 
1640 medium containing 50 w/v % polyethylene glycol (pH 7.2) was dropped over 1 min, followed by incubating the 
resulting mixture at 37'C for 1 min. Serum-free RPMI-1640 medium (pH 7.2) was further dropped to the mixture to 
give a final volume of 50ml, and a precipitate was collected by centrifugation. The precipitate was suspended in HAT 
medium and divided into 200ul aliquots each for a well of 96-well microplates. The microplates were incubated at 37 C 
for one week resulting in 1 ,200 types of hybridoma formed. Supernatants from the hybridomas were analyzed by the 
two methods for studying the binding, described below in Example 3-2(a). By the analyses, a hybridoma which gen- 
erated a supernatant that efficiently inhibited the binding of IL-18 to the IL-18R protein or L428 cells was selected. 
Conventional limiting dilution was repetitively applied to the selected hybridoma. and the hybridoma, #117-10C, pro- 
ducible of a monoclonal antibody according to this invention, was cloned. 

Example 3 

Preparation and characterization of monoclonal antibody MAb #11 7-1 PC 
Example 3-1 

Preparation ol monoclonal antibody MAb #11 7-1 PC 

The hybridoma #117-1PC obtained in Example 2 was suspended in RPMI-1640 medium supplemented with 10 v/ 
v % fetal bovine serum (pH 7.2) to give a cell density of 1 x 1 0^ceHs/ml and cultured at 37°C in a 5 v/v % C0 2 incubator 
while scaling up After the cell density reached a desired level, 1 X 10? cells of the hybridoma #117-10C were intra- 
peritoneally injected into BALB/c mice each, into which 0.5ml of "PRISTANE", a reagent of 2,6, 10,1 4-tetramethylpen- 
tadecane commercialized by Aldrich Chemical Co., Inc., Milwaukee, U.S.A., had been previously peritoneally injected, 
and the mice were fed in usual manner for one week. 

The ascites were collected from the mice, and ammonium sulfate was added to the ascites to 60% saturation 
before allowing to stand at 40C for 5 hours. The resultants were centrifuged to collect a precipitate, which was then 
dissolved in 50mM KH 2 P0 4 (pH 6.8) and dialyzed against a fresh preparation of the same solution overnight The 
dialyzed solution was charged to a column of hydroxyapatite. By running 100 mM KRaPO,, (pH 6.8) and 3P0 mM 
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KH,PO. (pH 6 8) through the column in this order, a monoclonal antibody MAb #117-10C according to ^ invention 
was e^ted wittl , 9M mM in a yield o. about 5 mg per one mouse. Analysis by conventional method proved 

that the monoclonal antibody MAb #117-100 belongs to a class of IgG. 

s Example 3-2 

Characterization of monoclonal ant ihndy MAb #117-10C 

Example 3-2(a) 

10 

Binding ability to IL-18R protein 

1428 cells (FERM BP-5777) were suspended in RPMI-1640 medium (pH7.4), supplemented with 0 1 v/v % bovine 
serumalu^ 

is MAb #117-100 obtained by the method in Example 3-1 was dissolved in another preparation 

supplemented with 0.1 w/v % bovine serum albumin to give d'rfferent concentrates of 0.019 pg/ml, 0.209 pg/ml, 2.3 

'^^'^'X^ suspension prepared in the above were mixed with 50p. of e«her solution with 
mZZZSZZSS, concentrations, agitated at 40C for 2 hours. ^^Zla^sZ^ 
20 supplemented with 0 1 v/v % bovine serum albumin and also contam.ng 4ng ^-labelled human IL- 18 p.epared hn 
usSa manner and agitated at the same temperature for an additional 30 minutes. Subsequent*, each cell suspension 
Zs T^T^tS^ solution (volume ratio 1:1) of dibutylphthalate and 

To OOOrpm SJ 20-5 tor 5 minutes, followed by collecting the resultant precipitates containing , he ^cel, whfch were 
then determined for radioactivity using "MODEL ARC-300", a gamma-ray counter commercialized by Aloka Co., Ltd. 

25 T ° k Tn parallel there were provided additional two sections where the monoc.ona. antibody was neglected^ while 
4ng mSSLi human IL-18 was treated similarly as in the sample with or without 4* , o ^^^'^ 
(hereinafter referred to as 'non-specific binding section" and "whole binding section" respectively) The levels of rad. 
( ^^l^*pecm binding section" and "whole binding section" were put in Formula together with that 

so tound in the sample testing section to calculate percent inhibition. The results were as shown ,n FIG. 1 
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Formula 1 



45 



SO 



(Whole binding) - (Testing) x 10Q 

Percent Inhibition - (Who)e binding) - ( Non-specific binding) 

Fiftv microliter aliquots of an aqueous solution of the IL-18R protein obtained by the method in Example 1-1 were 
J^SZSE^ different concentrations for monoclonal antibody MAb #117-100 W^im,^ as 
above alted at 40C for 2 hours, added with 4ng ^-labelled human.lL-18, and agitated at 4-0 tor an additions J 30 
minuted SuofequS each mixture was added with 50pl of 4 mg/ml rflbbuln. allowed to stand under ,ce-ch, l ing 
tof sTmSe!. added with 250pl of PBS with 20 w/v % polyethylene glycol, allowed to stand under ^ce- 

the resultant precipitates which were then determined for radioactivity similarly as above. „ a „ lortort 
At Z same Le there were provided additional two sections where the monoclonal antibody was negtocted. 

whnelr^ 

Tl 8 (here nafter referred to as "whole binding section" and "non-specific binding sect,on"). The levels of rad.oactrv.ty 
LndrtheselsectionwereputinFo 

inhibition. The results were as shown in FIG. 1 . ^ «t ti ir tn I 4P8 

As seen in FIG. 1 , in both cases of using L428 cell and the IL-18R protein .n solution, the bnrtng of IL-18 to L428 
cel. and the L-18R protein were inhibited much more as the concentration of monoclonal antibody MAb #117-100 
etelated m indicated that the monoclonal antibody MAb #117-100 was bound to the poss.ble the IL-18R prote, on 
the urface o L428 cel. in a competing fashion with IL-1 8, as well as that the aqueous solution obtained by the m^hod 
!n Example 1 did contain a protein capable of recognizing IL-18 or the IL-18R protein and the monocbnal antibody 
MAb #117-10C specifically reacted with the IL-18R protein. 
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Example 3-2(b) 
Western blotting 

A portion of the IL-18R protein in aqueous solution obtained by the method in Example 1 was sampled added 
with 2/3 volume of a mixture solution of 2.5 w/v % sodium dodecy. su.fate and 50 v/V % glycerol, .ncubaU* at 37 C 
for 1 hour and separated into respective proteinaceous components on conventual SDS-PAGE us.ng 10-20 A gra- 
i t ge^but using'no reducing agent. The proteinaceous components on the gel were itransferre J^J^' S 
a nitrocellulose membrane which was then soaked for 1 hour in an appropriate amount of 5 ° mM Jns-I^ 

io with 10ug/ml of monoclonal antibody MAb #117-100 obtained by the method in Example 3-1.10 * A BLOC K ACE . 
an immobilizing agent commercialized by Dainippon Seiyaku Co., Ltd., Osaka, Japan, and 0.05 wV % J^KN 20 
a detergent commercialized by City Chemical Corp., New York, U.S.A. and washed ,n 50m* ^^^^^ 
with 0.05 v/v % Tween 20. to remove the remaining antibody. The membrane was then soaked .n Tns-HCI ^buffer (pH 
*5)v«thanappro P riateamount of ananti^use immunoglobulin antibody of rabbrto 

is neroxidase 10 v/v % "BLOCK ACE" and 0.05 v/v % 'TWEEN 20" for 1 hour to effect react.on, washed ,n 50mM Tns- 
Ha oSVh 7 5) with 0.05 v/v % 'TWEEN 20" and developed using "ECL kit", a krt for development commerc.al.zed 
by Amersham Corp., Arlington Heights, U.S.A. 

At the same time, there was provided another section without the monoclonal ant.body MAb #117-100 as control 
and it was treated similarly as above. The molecular weight markers were bovine serum a bum.n (67,000 daKons) 

20 ovalbumin(45.0M^^ 

(14 000 daltons). The results were as shown in FIG. 2. n 1QDnrrttflin 

in the gel electrophoresis in FIG. 2, Lane 2 (with monoclonal antibody) bore a d.st.nct band of the IL-18R protein 
which was never found in Lane 3 (without monoclonal antibody). 

25 Example 3-2(c) 

Inhihitionof IL-1 8 activity 

KG-1 cells (ATCC CCL246), an established cell line derived from a patient with acute myelogenous leukemia, were 
30 su8pendedinRPMI-1640medium( P H7.2).8upplementedwith10v/V%feta^ 

m. kanamycin and 18.8mM Na 2 HP0 4 , to grve a eel, density of 1X10 ^^Vl^^^K^ 
#117-10C obtained by the method in Example 3-1 to give a concentration of 10pg/ml and incubated at 370C for 30 

^ The KG-1 cells in suspension were distributed on 96-well microplate to give respective amounts of 5C*l/well, added 
with 50pl of human IL-1 8 which had been dissolved in a fresh preparation of the same medium to give , respec .ve 
concentrations of Ong/ml, 1.56ng/ml, 3.12ng/ml, 6.25ng/ml, 12.5ng/ml and 25ng/m., further added with 50^/well of 
5p^ popolysaccharide in a fresh preparation of the above medium, and incubated at 37° C for 24 hours, after wh ch 
each supernatant was collected and determined for IFN-ycontent by conventional enzyme immunoassay. In parallel, 
here were Prided additional sections without the monoclonal antibody MAb * 117 - 10C<o ' ^ 
trations as control and they were treated similarly as above. The results were as shown in FIG. 3. The IFN-y contents 
Lto Swed with reference to the standardized IFN-y preparation Gg23-901 -530 available from the Inter- 
national Institute of Health, USA, and expressed in the International Unrt(IU). 

The results in FIG. 3 indicated that the presence of monoclonal antibody MAb #117-10C inh.b.ted 'he induction o, 
IFN-y by IL-18 in KG-1 cell as immunocompetent cell. This also indicated that monoclonal ant.body MAb #117-10C 
S!*2L IL-18R protein on the surface of KG-1 cell in a fashion competing with IL-18, thus prevent.ng the s.gnal 
transduction ot IL-18 to KG-1 cell. 
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Example 3-3 

so Amino-acid sequencing of variable regions and identific ation of complemRntarity-determininq regions 
Example 3-3(a) 

Amino-acid sequence of variable region on heavy chain 
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In usual manner, the hybridoma #117-10C was suspended in RPMI-1640 medium su ^ em ^l 6 ^ h '^J 0 . 
fetal bovine serum and proliferated at 37'C while scaling up cultivation. When the ce I density reacj* . presenbed 
level the proliferated cells were collected, suspended in 10mM sodium citrate ( P H7.0) contam.ng both 6 M guanidme 
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isothiocyanate and 0.5 w/v % sodium N-laurylsarcosina.e, and then disrupted using a homogenizer. 

Atoucls of 0 1M EDTA (pH 7.5) containing 5.7M CsCI 2 were injected in 35ml-centr.fugal tubes, and ahquots of the 
cell £££ in the above were placed in layer within each tube, after which the tubes were ^ sub jected o 

ultracentloation at 20'C and 25.000rpm for 20 minutes, followed by collecting and pooling the RNA fraction The 
RNaSS T^tribuled in 1 5-ml centrKugation tubes, added wrth equal volumes of chloroform/1 -butanol (volume 

i l agSd for 5 minutes, and centrifuged at 4-C and 10,000rpm for 10 minutes to co.lec, each aqueous layer 
w ich was then added with 2.5-fold volume of e.hanol. and a.iowed to stand a. -200C for 2 hours to e ect precipitat on 
of .he total RNA. The total RNA was collected, washed with 75 vA, % aqueous ethane,, and delved It ,0.6 ml of 
sterilized distilled water, thus obtaining an aqueous solution containing the total RNA f rorr , the hybndo ™ *™«^ 

The aqueous solution thus obtained was added with 0.5m. of 10mM Tris-HCI buffer (pH 7.5) containing both 1mM 
EDTA and 1 0.1 w/v % sodium N-laurylsarcosina.e to bring the total volume to 1 ml. The mixture solutior .was added wrth 
1 ml of 'OLIGOTEX™-dT30 <SUPER>', a latex with an oligonucleotide of (dT) 30 commercialized by Nippon Roche K. 
K Tokyo Japan allowed to react a. 65'C for 5 minutes, and rapidly cooled in ice-chilling bath. The reaction mixture 
was i added S o 2ml of 5mM NaCI, allowed to stand at 37'C for 10 minutes and centrifuged at lO.OOOrpm or 10 
ruSafte^ 

to stand at 65°C for 5 minutes to desorb the RNA from the latex. The obtained aqueous solution was added wrth an 
appropriate amount of ethanol and the resultant precipitant was collected and lyoph.Hzed, thus ob.am.ng a solid of 

"Tour microliters of 25mM MgCI 2 . 2 ul of 100mM Tris-HCI buffer (pH 8.3) containing SOOmM KC1 1 I pJ of 25mM 
dNTP mix 0 5ul of 40units/pl ribonuclease inhibitor and 1ul of 200uni.s/ul reverse transcriptase were placed O^Sml- 
reacL tube added with 1 0ng of the mRNA in solid obtained in the above along with an appropnate amount of random 
h^xani eotides and added with sterile distilled water to bring .he total volume to 20 ul. The resultant morture in the 
£^£^r* a. 42-C for 20 minutes, then at 99'C for 5 minutes, .hus obtaining a reaction mixture conta.n.ng 

3 "Iwtty miclers o, the reaction mixture was added with 1pl of 2.5uni«s/pl "CLONED Pfu POLYMERASE^ a DNA 
polymerase commercialized by Stratagene Cloning Systems. Calrtornia, U.S.A., 5 pi of the , react.on gutter and j ul I of 
Zm dNTP mix, both commercialized by Stratagene Cloning Systems, ^l^rVr^rr^Tli 
gonucleotides with the nucleotide sequences of 5-GGGMTTCATGRAATGSASCTGGGTYmYCTCTT-3 and 5 
^CCC AAG CTTAG AGG GG G AAG AC ATTTGG G AA-3' as sense and antisense pr.mers respectively, berth ^hem-caHv 
syn.hesizedon the basis of the PGR primers described in Keizo Inoue et al., Journal 9** 
195 pp 27-32 (1996), added with sterilized distilled water to bring the total volume to 100ul. and subjected to 35-..me 
cycles of incubating at 940C for 1 minute, 500C for 2 minutes and 72°C for 2 minutes in the g W en order to effect PGR 
reaction, thus obtaining a DNA fragment which contained the nucleotide sequence of SEQ ID NO.21 . 

Example 3-3(b) 

Amino-acid sequence of variable region on light chain 

A reaction product containing the first strand cDNA, obtained by the method in Example 3-3(a), was treated similarly 
as i ^ExampTea 3(a) excep. that sense and an.isense primers were replaced with respec.ive oligonuc.eotjes wrth 
fhe nucleo^de sequences of 5'-ACTAGTC 

GgSaTGGTGGGAAGATG-3-, both chemically synthesized on the basis of .he PGR primers described in S. Tar an 
Jones et al., BIO/TECHNOLOGY, Vol.9, pp.88-89 (1991), thus obtaining another DNA fragment which conta.ned the 
nucleotide sequence of SEQ ID NO:22. 

Example 3-3(c) 

Identification of complementarity<te termininq regions 

Variable regions on light and heavychains in antibodies resemble each other in structure, which 9^lly comprise 
three CDRs and four framework structures linked via the CDRs. Further, in case of isologous antibodies, generally 
me Lino acid sequences of the framework s.ruc.ures are relatively well conserved, while a remarkable vamUon s 
ound^n .he amino acid sequences of .he CDR of particular an.ibody. Thus, we compared and collated .he amino acid 
sequences determined in Examples 3-3(a) and 3-3(b) with .hose which have beendocun .anted 
in mouse antibodies, leading to the conclusion that in case of ^^^^^^^^ 
heavy chain bore the amino acid sequences of SEQ ID NQ:13 (for CDR1), SEQ ID NO. 4 jor CDR2) ""EQTO 
NO:15 (for CDRS), while the CDRs on .he light chain, the amino acd sequences ol SEQ ID NO.16 (for CDR1), SEQ 
ID NO-.17 (for CDR2) and SEQ ID NO:18 (for CDR3). 
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Example 3-3(d) 

Construction of recombinant DNA ending variable regions 

for 1 minute, 60 C for 2 minutes ana <t u digestion site for restriction enzyme 

comnwcialized by Invitrogen Copoialon, San Dw "™* °™. .„ 7 VvH cDNA" inserts in Ih. 
— ««<^^ avyandiio*, 

as shown in FIG.6. 
Example 3-3(e) 

Preparation of transformant and expre ssion of DNA 

*" fSc* 2£ -sm,!.. aaapandad in RPM-,640n^(P«7.4).^«^«»0 1**1^ 
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/*ioii7ori hw Ainka Co Ltd Tokyo, Japan. As the result, the precipitates occurred from 

light chains in the monoclonal antibody MAb #117-10C respectively. 
Example 4 

Purification and partjaj pminn acid se guences of IL-18R nrotein Example 4-1 
Purification of IL-18R protein 

n «u Nan at 4»c for 16 hours Thereafter, in usual manner, an appropriate amount of CNBr-ACTIVAl bu 

ROSE 4B JcnbS commercialized by Pharmacia LKB Biotechnology AB, Uppsala, Sweden, wa added 

fo th! fdiarvzed solution and al.owed to react at 4-C for 18 hours under gentle stirring condifons to .mmobi.ize the 

m ^t^oZ:^LZ TJSL cy-inder, elated with 2mM 

IL-18R protein was inacuv*e . y a obt ained in the above was dissolved in an appropriate amount of 

IW8 p,.U» by the^thod in Example , ,nd W 

Example 4-2 

Ppptirifi ma pping of 11 -1 BR protein 

^■==^ 

the stained part in the gel rn^cula^ 

aceton.tr.le ^ a ' n,n 9 ^ ,or 5 minutes to effect swelling, added with appro- 

lyophilized, added with 0.2M (NH 4 ) 2 C0 3 (pH 8.0), anoweo 10 s « MODIFIED TRYPSIN", a reagent of 

priate amounts of 1mM hydrochlonc acd wrth 0.1ug/ul SEQUENCING GRAUt Muu 
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10 



15 



concentrate with pept.de fragments. 2 1/1Q . a c0 | umn for high-performance liquid chromatography 

The concentrate was charged to^RPC C^C18 SC2.1/10 , a qujlibrate d with 0.065 v/v % trifluoro- 

commercialized by Pharmacia LKB »tlSvt« 
acetic acid, and then applied at a flow rate o^ 

acetonitrile liner gradient of acetonrtnle £™£ L e.uate was fractionated. o separate* collect 

of eluent. Whiie monitoring the absorbance -^^*J^ 75 and 77 minutes after the application of the 
respective peptide fragments wh.ch ^ 

eluent. The peptide fragments (here.naf.er, ^^^^^^x r and -peptide fragment 8" in 
3-, "peptide fragment 4», -pept.de fragment 5 , P e P tld ^^. n !! MU P en P ce using "MODEL 473A", a protein sequencer 
theo'rderofe.ution^^^^^^ 

Example 5 
Liquid agent 

prevention ol susceptive disuses including autoimmune dieea.es. 
25 Example 6 
Dried injection 

• , ■ < lfifiari ii 18R orotein obtained by the method in Example 4 was dissolved in phys- 



The products, which is 
diseases including autoimmune diseases. 

35 Example 7 
Ointment 
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»B.S-WAKO,04Vac*^^ 
H»OS^apo«*edc,ys,a»ine^^ 

of susceptive diseases including autoimmune diseases. 



Example 8 
Tablet 



50 
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Japan, was adm.xedwrthapur.f.edlL-18Rpro.en^ta.neo y homogeneity, and the resultant mixture 

as .able, in .reatment and prevention of susceptive diseases .nclud.ng au.o.mmune d.seases. 
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Experiment 
Anite toxicity test 



10 



15 



20 



25 



,n usual manner,avarietyo,a^^^^ 

administrated or intraperitoneal injected to ^^^^'Jbr protein, regardiess of administration 

,L-18. The IL-1BR protein ol this "n^^^^'SS l ?SSS resulting from excessive immunoreaction 
grafts of organs and also in treatment and * ^^JJJ immunoreaction in mammals including 

because the IL-18R protein bears propert.es -^.'^^'^ activities of IL-18. estab- 
human. Further, the IL-18R protein of th,s """"T" "J^S3S£c5i specific to the IL-18R protein. 
Hshment of hybridoma cells which are capable SCSlTlL-iaH protein, is useful in particular for 

The monoclonal antibody of this mvention, specfical ly read "J ^ , he monoc , 0 nal antibody do 

purification and detection of the IL-18R ^^^^^^^i and contaminants with mini- 
ield a high-purity preparation of the IL-18F pro e. £™ lona antiboay accurately and rapidly detects even a 
miz ed labors and costs. The detect-on T^^^^^-!!nocl<L antibody effective* inhibits the bio- 
slight amount of the IL-1BR prote.n. The mh.brt.ng me hod us ng Mh. ^m ^ ^ ^ overproduction 
logical functions of IL-18, exhibit^ , a remarkable ^^T^ bears outsta nding usefulness, can be eas.V 
or excessive administration of IL-18 The ^^^^^^L^ In addition, the IL-18R protein, the 
prepared in desired amounts by us.ng the ^^^^^Z^aoXBgpnlsXsXo^BH. 
monoclonal antibody and their fragments are usefu "J^^^^ and contribute to the art. 
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SEQUENCE LISTING 

( 1 ) INFORMATION FOR SEQ ID NO:l: 

( i ) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 157 

(B) TYPE: amino acid 
( D ) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

( xi ) SEQUENCE DESCRIPTION: SEQ ID NO:l: 

Tyr Phe Gly Lys Leu Glu Ser Lys Leu Ser Val He Arg Asn Leu Asn 

A s P Gin Val Leu Phe He Asp Gin Gly Asn Arg Pro Leu Phe Glu Asp 

Me t Thr Asp Ser Asp Cys Arg Asp Asn Ala Pro Arg Thr He Phe lie 

lie Ser Met Tyr Lys Asp Ser Gin Pro Arg Gly Met Ala Val Thr He 

Ser vfl Lys Cys Glu Lys He Ser Xaa Leu Ser Cys Glu Asn Lys He 

c c 70 
Al Ser Phe Lys Glu Met Asn Pro Pro Asp Asn He Lys Asp Thr Lys 
85 

Ser Asp lie He Phe Phe Gin Arg Ser Val Pro Gly His Asp Asn Lys 
Met Gin Phe ITu Ser Ser Ser Tyr Glu Gly Tyr Phe Leu Ala Cys Glu 
Lys Glu Arg Asp Leu Phe Lys Leu He Leu Lys Lys Glu Asp Glu Leu 

i5Q 155 



Gly Asp Arg Ser He Met Phe Thr Val Gin Asn Glu Asp 



( 2 ) INFORMATION FOR SEQ ID NO: 2: 

( i ) SEQUENCE CHARACTERISTICS: 

( A } LENGTH: 157 

( B ) TYPE : amino acid 

( D ) TOPOLOGY : linear 

( ii ) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2: 

Asn Phe Gly Arg Leu His Cys Thr Thr Ala Val He Arg Asn He Asn 

Pro Val 

Gin Thr 

Leu Ala 
60 

Cys Lys 
75 

t He Asp 
> Gly His 
» Leu Ala 

HI - 120 



Asp Gin val Leu Phe Val Asp Lys Arg oin Pro Val Phe Glu Asp Met 
Thr Asp lie Asp Gin Ser Ala Ser Glu Pro Gin Thr Arg Leu He He 
Tyr Met Tyr Lys Asp Ser Glu Val Arg Gly Leu Ala Val Thr Leu Ser 
Val Lys Asp Ser Lys Xaa Ser Thr Leu Ser Cys Lys Asn Lys He He 
Ser Phe Glu Glu Met Asp Pro Pro Glu Asn He Asp Asp He Gin Ser 
Asp Leu lie Phe Phe Gin Lys Arg Val Pro Gly His Asn Lys Met Glu 
Phe Glu Ser Ser Leu Tyr Glu Gly His Phe Leu Ala Cys Gin Lys Glu 



16 



EP 0 850 952 A1 



Asp Asp Ala Phe Lys Leu lie Leu Lys Lys Lys Asp Glu Asn Gly Asp 

130 1^5 1 

Lvs Ser Val Met Phe Thr Leu Thr Asn Leu His Gin Ser 

145 150 155 

( 3 ) INFORMATION FOR SEQ ID NO: 3: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH:5 amino acids 

(B) TYPE: amino acid 
( D ) TOPOLOGY : 1 inear 

(ii) MOLECULE TYPE : peptide 
(v)FRAGMENT TYPE : internal fragment 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3: 

Trp His Ala Ser Lys 
1 5 

( 4 ) INFORMATION FOR SEQ ID NO: 4: 

(i) SEQUENCE CHARACTERISTICS: 

( A ) LENGTH : 7 amino acids 

( B ) TYPE : amino acid 
( D ) TOPOLOGY : linear 

( ii ) MOLECULE TYPE: peptide 

( v ) FRAGMENT TYPE : internal fragment 
( xi ) SEQUENCE DESCRIPTION : SEQ ID NO:4: 

He Met Thr Pro Glu Gly Lys 
1 5 

( 5 ) INFORMATION FOR SEQ ID NO: 5: 

( i ) SEQUENCE CHARACTERISTICS: 

• ( A)LENGTH: 13 amino acids 
(B)TYPE: amino acid 
( D ) TOPOLOGY : 1 inear 

(ii) MOLECULE TYPE -.peptide 

( v ) FRAGMENT TYPE: internal fragment 
(xi) SEQUENCE DESCRIPTION : SEQ ID NO: 5: 

Ser Ser Gly Ser Gin Glu His Val Glu Leu Asn Pro Arg 
1 5 10 

( 6 ) INFORMATION FOR SEQ ID NO: 6: 

( i ) SEQUENCE CHARACTERISTICS: 

( A ) LENGTH : 4 amino acids 

(B) TYPE: amino acid 
( D ) TOPOLOGY : linear 

( ii ) MOLECULE TYPE: peptide 

( v ) FRAGMENT TYPE : internal fragment 
( xi ) SEQUENCE DESCRIPTION: SEQ ID NO: 6: 

Ser Trp Tyr Lys 
1 

( 7 ) INFORMATION FOR SEQ ID NO: 7: 

( i ) SEQUENCE CHARACTERISTICS : 
( A ) LENGTH: 10 amino acids 
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( B ) TYPE : amino acid 

( D ) TOPOLOGY : linear 
( ii ) MOLECULE TYPE : peptide 
v) FRAGMENT TYPE: internal fragment 
(xi) SEQUENCE DESCRIPTION: SEQ ID N0:7: 

Leu Asn His val Ala Val Glu Leu Gly Lys 
1 5 

( 8 ) INFORMATION FOR SEQ ID NO: 8: 

( i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 6 amino acids 

(B) TYPE: amino acid 
(D)TOPOLOGY: linear 

( ii ) MOLECULE TYPE: peptide 

( v ) FRAGMENT TYPE: internal fragment 
( xi) SEQUENCE DESCRIPTION : SEQ ID NO:8: 

Ser Phe He Leu Val Arg 
1 5 

( 9 ) INFORMATION FOR SEQ ID NO: 9: 

( i ) SEQUENCE CHARACTERISTICS: * 

(A) LENGTH: 15 amino acids 

(B) TYPE: amino acid 
( D ) TOPOLOGY : linear 

( ii ) MOLECULE TYPE : peptide 

( v ) FRAGMENT TYPE : internal fragment 
(xi)KQUENCE DESCRIPTION: SEQ ID NO: 9: 

Thr Val Lys Pro Gly Arg Asp Glu Pro Glu Val Leu Pro Val Leu 



(10) INFORMATION FOR SEQ ID NO: 10: 

( i ) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 11 amino acids 

(B) TYPE: amino acid 
( D ) TOPOLOGY : linear 

( ii ) MOLECULE TYPE: peptide 

( v ) FRAGMENT TYPE : internal fragment 

( xi ) SEQUENCE DESCRIPTION: SEQ ID N0:10. 

ser Asn lie val Pro Val Leu Leu Gly Pro Lys 
1 5 

(11) INFORMATION FOR SEQ ID NO: 11: 
( i ) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 119 amino acids 

( B ) TYPE: amino acid 
( D ) TOPOLOGY : linear 

( ii ) MOLECULE TYPE:peptide Mrvl1 . 
( xi ) SEQUENCE DESCRIPTION : SEQ ID NO. 11. 

^ r rmrin Ser Glv Ala Glu Leu Val Lys Pro Gly Ala 
Glu Val Gin Leu Gin Gin Ser oiy ^ 15 

1 r <z~l rvc Thr Thr Ser Gly Phe Asn He Lys Asp He 

Ser Val Lys Leu Ser Cys Thr inr i 3Q 

on " 
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Tyr Ue Tyr Trp val Lys Oln «g Pro Glu Gin Gly Leu Glu Trp ».l 
cl y *rg ill Asp fro Ala Asn Gly Asp Thr Lys Tyr Gly Pre Asn Phe 
G l„ ASP Lys Ala Thr lie Thr Ale Asp Thr ser Ser Asn Thr Ale Tyr 
dl Gin Leu Arg Ser Leu Thr ser Glu Asp Thr Ale Ve! Tyr Tyr Cys 
Me Arg Arg Gly Asn Tyr Gly Ale Gly Phe Gly Tyr Trp Gly Gin Gly 



100 

Thr Leu Val Thr Val Ser Ala 
115 



f 12) INFORMATION FOR SEQ ID NO: 12: 
(i ) SEQUENCE CHARACTERISTICS: 

(A) LENGTH:108 amino acids 

(B) TYPE: amino acid 
(D)TOPOLOGY: linear 

ISISSESSS SSKSS!?»Q ID NO:12: 
AS p lie Gin Met Thr Gin Ser Pro Ala Ser Leu Ser Ala Ser Val Gly 
Oil Thr Val Thr lie Thr Cys Arg Ala Ser Gly Asn lie His Asn Tyr 
L eu Ala Trp Tyr Gin Gin Arg Gin Gly Lys Ser Pro Gin lie Leu Val 
Tyr Asn ,11 Lys Thr Leu Ala Asp Gly Val Ser Ser Arg Phe Ser Gly 
Ser G 5 ly" Ser Gly Thr Gin Tyr Ser Leu Asn lie Asn Ser Leu Gin Pro 
oil AspPhe Gly Thr Tyr Phe Cys Gin His Phe Trp Ser Thr Pro Tyr 

Thr Phe Gly Gly G^y Thr Lys Leu Glu He Lys Arg 
100 105 

( 13 ) INFORMATION FOR SEQ ID NO: 13: 

( i ) SEQUENCE CHARACTERISTICS: 

( A ) LENGTH: 10 amino acids 

(B) TYPE: amino acid 
( D ) TOPO LOGY : 1 i near 

( ii ) MOLECULE TYPE : peptide 

( v ) FRAGMENT TYPE: internal fragment 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 13: 

Gly Phe Asn lie Lys Asp He Tyr He Tyr 
1 5 

(14) INFORMATION FOR SEQ ID NO: 14: 

( i ) SEQUENCE CHARACTERISTICS: 

( A ) LENGTH: 18 amino acids 

(B) TYPE: amino acid 
(D)TOPOLOGY: linear 

(ii) MOLECULE TYPE:peptide 

v) FRAGMENT TYPE : internal fragment 
(xi) SEQUENCE DESCRIPTION : SEQ ID NO:14: 



19 



70 



45 



SO 



55 
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Arg lie Asp Pro Ala Asn Gly Asp Thr Lys Tyr Gly Pro Asn Phe Gin 

1 5 

Asp Lys 

(15) INFORMATION FOR SEQ ID NO: 15: 

( i ) SEQUENCE CHARACTERISTICS: 

( A) LENGTH: 10 amino acids 

(B) TYPE: amino acid 
(D)TOPOLOGY: linear 

( ii ) MOLECULE TYPE: peptide 
v) FRAGMENT TYPE : internal fragment 

^.^mMrr nrcrRTPTION : SEQ ID NO: 



( v ) FRAGMENT TYPE: interna a j.i_ ay .»~ww 
(xi^ SEQUENCE DESCRIPTION: SEQ ID NO:15: 

Arg Gly Asn Tyr Gly Ala Gly Phe Gly Tyr 
1 5 

f 16) INFORMATION FOR SEQ ID NO: 16: 

( i ) SEQUENCE CHARACTERISTICS: 

( A ) LENGTH: 11 amino acids 
20 (B)TYPE: amino acid 

(D)TOPOLOGY: linear 

( ii ) MOLECULE TYPE : peptide 

( v ) FRAGMENT TYPE: i nterna1 ^"?^. , fi . 
(xi) SEQUENCE DESCRIPTION : SEQ ID NO: 16, 

Arg Ala Ser Gly Asn He His Asn Tyr Leu Ala 
1 5 

(17) INFORMATION FOR SEQ ID NO: 17: 

( i ) SEQUENCE CHARACTERISTICS: 
30 ( a ) LENGTH : 7 amino acids 

( B ) TYPE : amino acid 
( D ) TOPOLOGY : linear 

( ii ) MOLECULE TYPE : peptide 

( v ) FRAGMENT TYPE : internal fragment 
35 (xi) SEQUENCE DESCRIPTION: SEQ ID NO. 17. 

Asn Ala Lys Thr Leu Ala Asp 
1 5 

(18) INFORMATION FOR SEQ ID NO: 18: 
40 ( i ) SEQUENCE CHARACTERISTICS: 

( A ) LENGTH : 9 amino acids 

( B ) TYPE : amino acid 
( D ) TOPOLOGY : 1 inear 



( ii ) MOLECULE TYPE:peptide 
( V ) FRAGMENT TYPE : internal fragment 
(xi) SEQUENCE DESCRIPTION : SEQ ID NO. 18, 

Gin His Phe Trp Ser Thr Pro Tyr Thr 
1 5 

(19) INFORMATION FOR SEQ ID NO: 19: 
( i ) SEQUENCE CHARACTERISTICS: 

( A ) LENGTH : 357 base pairs 

(B) TYPE: nucleic acid 

( C ) strandedness : double 
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( D ) TOPOLOGY : linear 
(ii) MOLECULE TYPE : cDNA 

(ix) FEATURE: 

(A) NAME/KEY:mat peptide 

(B) LOCATION: 1. .357 

C IDENTIFICATION METHOD :E 
( xi ) SEQUENCE DESCRIPTION: SEQ ID NO: 19. 



48 
96 



~ ^ nrr PPA GAG CTT GTG AAG CCA GGG GCC 

ss s ss s S 0 . S S? S SS L. .«i » „, - 

i 5 „ rrTr > AC AT C AAA GAC ATA 

S SS £ SS E S S £ E S 2 « X « ~ 

TAT ATC TAC TGG GTG AAA CAO AGO COT GAA CAO GGO CTG GAG TOO GTT »4 
Tvr He Tyr Trp Val Lys Gin Arg iru 45 

35 *° r *T ACT AAA TAT GGC CCG AAT TTC 192 

S S S S S S S S £ S E Tyr «, « As„ Phe 

s s s s s s s GG = s s s s s s s i 210 

5 CAO CTT COT AGO cS ACA TOT GAG GAC ACT OOC OTO TAT TAC TOT _ 
Leu Gin 85 90 GGG 336 

- r s s » s s s s ™ s " c s- «g «- «» 

Ala Arg Arg Gly Asn iyx o * ^ 110 ^ 

ACT CTG GTC JcT GTC TCT GCA 
Thr Leu Val Thr Val Ser Ala 
115 

( 20 ) INFORMATION FOR SEQ ID NO: 20: 
12 5 (i)SEQUENCE CHARACTERISTICS: 

( A) IiENGTH: 324 base pairs 

( B ) TYPE : nucleic acid 

( C ) strandedness : double 

(D) TOPOLOGY: linear 
(ii)MOLECULE TYPE : cDNA 
(ix) FEATURE: 

S (A)NAME/KEY:mat peptide 

(B)L0CATI0N:1. .324 

) r\ IDENTIFICATION METHOD : E 
(kDsSeNCE "DESCRIPTIONS ID N0:20: 

~ « a- s s a = s s s = s s = s s - 

S g S £ S S S 5 S = GG ? S S S S 5 

20 - „S »«« TCT COT CAO ATC CTG GTC 144 

TTA GCA TGG TAT CAG CAO AGA GAG GGA AAA TCT OCT ^ ^ ^ ^ 

- " a *3 G1 " 9 « G y ' TCR A « ^ AGT ooc m 

TAT AAT GCA AAA AOC TTA GOA GAT GOT GTG TCA TOA AGO ^ ^ ^ 
Tyr Asn Ala Lys Thr Leu Ala Asp bxy 
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324 



55 60 

S 5 S 3 B S IS = S S SS S = 3 S 210 
K 5 3 5 S 5 3 S S S = 3 = S 5 S 286 

85 

&rr TTC GGA GGG GGG ACC AAG CTG GAA ATA AAA CGG 
iS Phe S Sy Gly Thr Lys Leu Glu He Lys Arg 
100 105 

( 21 ) INFORMATION FOR SEQ ID NO: 21: 

( i ) SEQUENCE CHARACTERISTICS: 

( A ) LENGTH: 414 base pairs 

( B ) TYPE : nucleic acid 

( C ) strandedness : double 

( D ) TOPOLOGY : linear 

(ii) MOLECULE TYPE : cDNA 
(ix) FEATURE: 

(A) NAME/KEY:sig peptide 

(B) LOCATION:l. .57 

(C) IDENTIFICATION METHOD :E 

( A ) NAME/KEY : mat peptide 

(B) LOCATION:58. .414 

( C ) IDENTIFICATION METHOD :E 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 21: 



S S S sS 5 5S S = S = S S 5 S S 3 40 

s s s sts c ^ = k is 5 a s s s 96 
s s s s s s = = s s s s s s s s 144 
- s s s s s s s » - sj s a a s = 192 

3 3 S S S S S S S S 3 5 S K ig 3 240 

„ r>ln *ar rrr APT ATA ACA GCA GAC ACA TCC TCC AAC 288 

SS "n S Asp £ S £ Ue £, M. Mp T te s ? r Ser A S n 

*CA OCC TAC Cll «. CTT COT £ « «J J" «» £ £ £ !S 
Thr Ala Tyr Leu Gin Leu Arg Ser Leu Thr ber ^ 

52 ^ ,r» rrr rrT AAC TAC GGG GCG GGG TTT GGT TAC TGG 384 

% ™ Ss S JS ~ £ « ™ au a, n. W f "» 

95 100 414 

GGC CAA GGG ACT CTG GTC ACT GTC TCT GCA 
Gly Gin Gly Thr Leu Val Thr Val Ser Ala 
110 115 

(22) INFORMATION FOR SEQ ID NO: 22: 
( i ) SEQUENCE CHARACTERISTICS : 
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(A ) LENGTH: 384 base pairs 

( B ) TYPE : nucleic acid 

( C ) s tr andedness : double 

(D) TOPOLOGY: linear 
( ii ) MOLECULE TYPE : cDNA 
(ix) FEATURE: 

( A) NAME/KEY :sig peptide 

(B) LOCATION:l. .60 

(C) IDENTIFICATION METHOD: E 

(A) NAME/KEY:mat peptide 

(B) L0CAT10N:61. .384 

(C) IDENTIFICATION METHOD :E 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 22: 

atp APT GTG CTC ACT CAG GTC CTG GCG TTG CTG CTG CTG TGG CTT ACA 48 
Me? ill 55 Leu tS Gin Val Leu Ala Leu Leu Leu Leu Trp Leu Thr 

rS GCC AGA TGT GAC ATC CAG ATG ACT CAG TCT CCA GCC TCC CTT TCT 96 
t% S S Cys Asp lie Gin Met Thr Gin Ser Pro Ala Ser Leu Ser 



GCA TCT GTG GGA GAA ACT GTC ACC ATC ACA TGT CGA GCA ACT GGG AAT 144 
Si Ser Val Gly Glu Thr Val Thr lie Thr Cys Arg Ala Ser Gly Asn 

1 ^ 20 
ATT CAC AAT TAT TTA GCA TGG TAT CAG CAG AGA CAG GGA AAA TCT CCT 192 
111 His Asn Syr Leu Ala Trp Tyr Gin Gin Arg Gin Gly Lys Ser Pro 

CAG ATC CTG GTC TAT AAT GCA AAA ACC TTA GCA GAT GGT GTG TCA TCA 240 
cin ill Su Val Tyr Asn Ala Lys Thr Leu Ala Asp Gly Val Ser Ser 

AGG TTG ACT GGC ACT GGA TCA GGA ACA CAA TAG TCT CTC AAT ATC AAC 288 
irg lit Ser Gly Ser Gly Ser Gly Thr Gin Tyr Ser Leu Asn lie Asn 

*rr TTG CAG CCT GAA GAT TTT GGG ACT TAT TTC TGT CAA CAT TTT TGG 336 
Ser Leu Pro £5 Asp Phe Gly Thr Tyr Phe Cys Gin His Phe Trp 

AGT ACT CCG TaJ ACG TTC GGA GGG GGG ACC AAG CTG GAA ATA AAA CGG 384 
Ser ihr Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys Arg 

100 iUD 



95 



(23) INFORMATION FOR SEQ ID N0:23: 

( i ) SEQUENCE CHARACTERISTICS : 

( A ) LENGTH : 248 

( B ) TYPE : amino acid 
( D ) TOPOLOGY : linear 

( ii ) MOLECULE TYPE: peptide 
(xi)SEQUENCE DESCRIPTION: SEQ ID NO: 23: 

Glu val Gin Leu Gin Gin Ser Gly Ala Glu Leu Val Lys Pro Gly Ala 
Ser Val Lys Leu Ser Cys Thr Thr Ser Gly Phe Asn lie Lys Asp He 
Tyr lie Tyr Trp Val Lys Gin Arg Pro Glu Gin Gly Leu Glu Trp Val 
Gly Arg ill Asp Pro Ala Asn o£ Asp Thr Lys Tyr Gly Pro Asn Phe 
Gin Asp Lys Ala Thr He Thr Ala Asp Thr Ser Ser Asn Thr Ala Tyr 
65 70 
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Leu Gin Leu Arg 
Ala Arg 
Thr Leu 



Ser Gly 
130 
Leu Ser 
145 

Gly Asn 

Ser Pro 

Ser Ser 

He Asn 
210 
Phe Trp 
225 

Lys Arg 



Arg Gly 
100 
Val Thr 
115 

Gly Gly 



Ala Ser 

He His 

Gin He 
180 
Arg Phe 
195 

Ser Leu 
Ser Thr 
His His 



Ser Leu 

85 
Asn Tyr 

Val Ser 

Gly Ser 

Val Gly 
150 
Asn Tyr 
165 

Leu Val 

Ser Gly 

Gin Pro 

Pro Tyr 
230 
His His 
245 



Thr Ser Glu 

Gly Ala Gly 
105 

Ala Gly Gly 

120 
Asp He Gin 
135 

Glu Thr Val 

Leu Ala Trp 

Tyr Asn Ala 
185 

Ser Gly Ser 

200 
Glu Asp Phe 
215 

Thr Phe Gly 
His His 



Asp Thr Ala Val Tyr 
90 

Phe Gly Tyr 



Trp Gly 
110 

Gly Gly Ser Gly Gly 
125 

Ser Pro 



Met Thr Gin 
140 

Thr He Thr 
155 

Tyr Gin Gin 
170 

Lys Thr Leu 



Cys Arg 
Arg Gin 



Ala Asp 
190 

Gly Thr Gin Tyr Ser 
205 

Phe Cys 



Gly Thr Tyr 
220 

Gly Gly Thr 
235 



Lys Leu 



Tyr Cys 

95 
Gin Gly 

Gly Gly 

Ala Ser 

Ala Ser 
160 
Gly Lys 
175 

Gly Val 

Leu Asn 

Gin His 

Glu He 
240 
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SEQUENCE LISTING 
) GENERAL INFORMATION: 

(i) APPLI ^; KABUSHIKI KAISHA HAY AS H I B ARA SEIBUTSU KAGAKU 
KENKYUJO 

(ii) TITLE OF INVENTION: INTERLEUKIN- 18 RECEPTOR PROTEINS 
(iii) NUMBER OF SEQUENCES: 23 

,iv) ADDRE ^* RESSEE:KABUS „ IKI KAISHA HAYASHIBARA SEIBUTSU 

KAGAKU KENKYUJO 

(B) STREET: 2*3, 1-CHOME, SHIMOISHII 

(C) CITY : OKAYAMA 

(E) COUNTRY : JAPAN 

(F) POSTAL CODE (ZIP) : 700 

(v) COMPUTER READABLE FORM: 

(A) MEDIUM TYPE: Floppy disk 

(B) COMPUTER: IBM PC compatible 

(C) OPERATING SYSTEM ; PC-DOS/MS-DOS 

,,Hii PRIOR APPLICATION DATA: 

»1) APPLICATION NUMBER: JP 356,426/96 
(Bl) FILING DATE: December 26, 1996 

fviil PRIOR APPLICATION DATA: 

(A2) APPLICATION NUMBER: JP 52,526/97 
(B2) FILING DATErFebruary 21, 1997 

i vi i ) PRIOR APPLICATION DATA: 

(A3) APPLICATION NUMBER: JP 163,490/97 
(B3) FILING DATE: June 6, 1997 

<Vii) ^^^pSIt^SbER: 2X5.490/97 
(B4) FILING DATE : July 28, 1997 

(2) INFORMATION FOR SEQ ID NO: I: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 157 

(B) TYPE: amino acid 
(D) TOPOLOGY : linear 

( i i ) MOLECULE TYPE -.peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO : 1 

Tyr Phe Gly Lys Leu Glu Ser Lys Leu Ser Val lie Arg Asn Leu Asn 
ASP Gin Val Leu Phe lie Asp Gin Gly Asn Arg Pre Leu Phe Glu Asp 
Met Thr Asp Ser Asp Cys Arg Asp Asn Ala Pro Arg Thr lie Phe lie 
lie ser Met Tyr Lys Asp Ser Gin Pro Arg Gly Met Ala Val Thr lie 
Ser va°l Lys Cys Glu Lys lie Ser xaa Leu Ser Cys Glu Asn Lys lie 
ne Ser Phe Lys Glu nil Asn Pro Pro Asp Asn lie Lys Asp Thr Lys 

Q C y U 
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Ser Asp lie He Phe Phe Gin Arg Ser v.l Pro Gly His Asp Asn Lys 

Met Gin Phe G-°iu Ser Ser Ser Tyr Glu Gly Tyr Phe Leu Ala Cys Glu 

L ys Glu Arg Asp Leu Phe Lys Leu He Leu Lys Lys Glu Asp Glu Leu 

Gly Asp Arg Ser lie Met Phe Thr Val Gin Asn Glu Asp 
145 150 

(3) INFORMATION FOR SEQ ID NO:2: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH : 157 

(B) TYPE : amino acid 
(D) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:2: 

Asn Phe Gly Arg Leu His Cys Thr Thr Ala Val He Arg Asn lie Asn 
Asp Gin Val Leu Phe Val Asp Lys Arg Gin Pro Val Phe Glu Asp Met 
Thr Asp lie Asp Gin Ser Ala Ser Glu Pro Gin Thr Arg Leu lie lie 
Tyr Met Tyr Lys Asp Ser Glu Val Arg Gly Leu Ala Val Thr Leu Ser 
Val Lys Asp Ser Lys Xaa Ser Thr Leu Ser Cy. Lys Asn Lys lie lie 
s tl Phe Glu Glu Met Asp Pro Pro Glu Asn lie Asp Asp He Gin Ser 
Asp Leu lie Phe Phe Gin Lys Arg Val Pro Gly His Asn Lys Met Glu 
Phe Glu Ser Ser Leu Tyr Glu Gly His Phe Leu Ala Cys Gin Lys Glu 
Asp Asp i" Phe Lys Leu lie Leu Lys Lys Lys Asp Glu Asn Gly Asp 
Lys Ser Val Met Phe Thr Leu Thr Asn Leu His Gin Ser 



145 150 



(4) INFORMATION FOR SEQ ID NO:3: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 5 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE : internal fragment 
(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3: 



Trp His Ala Ser Lys 
i 5 



(5) INFORMATION FOR SEQ ID NO-.4: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 7 amino acids 

(B) TYPE -. amino acid 
CD) TOPOLOGY : linear 

( i i ) MOLECULE TYPE:peptide 

(v) FRAGMENT TYPE : internal fragment 
SEQUENCE DESCRIPTIONS ID NO:4: 



He Met Thr Pro Glu Gly Lys 
l 5 
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10 



20 



30 



35 



40 



50 



(6) INFORMATION FOR SEQ ID NO:S: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 13 amino acids 

(B) TYPE :amino acid 
(D) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE : internal fragment 
(xi) SEQUENCE DESCRIPTION : SEQ ID NO: 5: 

Ser Ser Gly Ser Gin Glu His Val Glu Leu Asn Pro Arg 
1 5 10 



(7) INFORMATION FOR SEQ ID NO:6: 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 4 amino acids 
15 (B) TYPE: amino acid 

( D) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE : internal fragment 
(xi) SEQUENCE DESCRIPTION : SEQ ID NO: 6: 



Ser Trp Tyr Lys 



1 



(8) INFORMATION FOR SEQ ID NO: 7: 

( i ) SEQUENCE CHARACTERISTICS : 
25 (A) LENGTH: 10 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(v) FRAGMENT TYPE: internal fragment 
(Xi) SEQUENCE DESCRIPTION : SEQ ID NO:7: 

Leu Asn His Val Ala Val Glu Leu Gly Lys 
1 5 10 

(9) INFORMATION FOR SEQ ID NO : 8 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 6 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 
(v) FRAGMENT TYPE : internal fragment 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:8: 

Ser Phe He Leu Val Arg 
1 5 

(10) INFORMATION FOR SEQ ID NO: 9: 
45 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 15 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 
(v) FRAGMENT TYPE : internal fragment 
(xi) SEQUENCE DESCRIPTION : SEQ ID NO: 9: 



Thr Val Lys Pro Gly Arg Asp Glu Pro Glu Val Leu Pro Val Leu 
1 5 10 



55 (11) INFORMATION FOR SEQ ID NO:10: 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 11 amino acids 

(B) TYPE : amino acid 
(D) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE : internal fragment 
(xi) SEQUENCE DESCRIPTION : SEQ ID NO: 10: 

Ser Asn He Val Pro Val Leu Leu Gly Pro Lys 



1 



(12) INFORMATION FOR SEQ ID NO: 11: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 119 amino acids 

(B) TYPE : amino acid 
(D) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION : SEQ ID NO: 11: 

Glu Val Gin Leu Gin Gin Ser Gly Ala Glu Leu Val Lys Pro Gly Ala 

Ser Val Lys Leu Ser Cys Thr Thr Ser Gly Phe Asn lie Lys Asp lie 

PC 25 
Tyr lie Tyr Trp Val Lys Gin Arg Pro Glu Gin Gly Leu Glu Trp Val 

Gly Arg lie Asp Pro Ala Asn cJy Asp Thr Lys Tyr Gly Pro Asn Phe 

Gin Asp Lys Ala Thr lie Thr Ala Asp Thr Ser Ser Asn Thr Ala Tyr 

Leu Gin Leu Arg Ser Leu Thr Ser Glu Asp Thr Ala Val Tyr Tyr Cys 
85 

Ala Arg Arg Gly Asn Tyr Gly Ala Gly Phe Gly Tyr Trp Gly Gin Gly 

100 lu - > 
Thr Leu Val Thr Val Ser Ala 
115 

(13) INFORMATION FOR SEQ ID NO: 12: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH : 108 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE:peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 12: 

Asp lie Gin Met Thr Gin Ser Pro Ala Ser Leu Ser Ala Ser Val Gly 

Glu Thr val Thr lie Thr Cys Arg Ala Ser Gly Asn lie His Asn Tyr 

Leu Ala Trp Tyr Gin Gin Arg Gin Gly Lys Ser Pro Gin lie Leu Val 

Tyr Asn Ala Lys Thr Leu Ala Asp Gly Val Ser Ser Arg Phe Ser Gly 

ser Gly Ser Gly Thr Gin Tyr Ser Leu Asn lie Asn Ser Leu Gin Pro 

G !u Asp Phe Gly Thr Tyr Phe Cys Gin His Phe Trp Ser Thr Pro Tyr 
85 yv 



Thr Phe Gly Gly Gly Thr Lys Leu Glu lie Lys Arg 



100 



(14) INFORMATION FOR SEQ ID NO: 13: 
(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 10 amino acids 

(B) TYPE:amino acid 
(D) TOPOLOGY : 1 inear 

(ii) MOLECULE TYPE :peptide 
(v) FRAGMENT TYPE : internal fragment 
(Xi) SEQUENCE DESCRIPTION : SEQ ID NO: 13: 

Gly Phe Asn He Lys Asp He Tyr He Tyr 
1 5 10 

(15) INFORMATION FOR SEQ ID NO: 14: 

( i ) SEQUENCE CHARACTER I ST I CS : 

(A) LENGTH: 18 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE : internal fragment 
(xi) SEQUENCE DESCRIPTION : SEQ ID NO: 14: 

Arq He Asp Pro Ala Asn Gly Asp Thr Lys Tyr Gly Pro Asn Phe Gin 
20 I S 10 " 

Asp Lys 

(16) INFORMATION FOR SEQ ID NO: 15: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 amino acids 
25 (B) TYPE : amino acid 

(D) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE : internal fragment 
(xi) SEQUENCE DESCRIPTION : SEQ ID NO: 15: 



10 



15 



30 



40 



45 



Arg Gly Asn Tyr Gly Ala Gly Phe Gly Tyr 
1 5 10 



(17) INFORMATION FOR SEQ ID NO: 16: 

(i) SEQUENCE CHARACTERISTICS: 
3S (A) LENGTH: 11 amino acids 

(B)TYPE:amino acid 
(D) TOPOLOGY : linear 

(ii) MOLECULE TYPE:peptide 

(v) FRAGMENT TYPE : internal fragment 
(xi) SEQUENCE DESCRIPTION : SEQ ID NO: 16: 

Ara Ala Ser Gly Asn He His Asn Tyr Leu Ala 
1 5 10 

(18) INFORMATION FOR SEQ ID NO: 17: 

( i ) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 7 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE:peptide 

(v) FRAGMENT TYPE : internal fragment 
50 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 17: 

Asn Ala Lys Thr Leu Ala Asp 



1 



5 



(19) INFORMATION FOR SEQ ID NO: 18: 
55 (i) SEQUENCE CHARACTERISTICS: 
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{A) LENGTH: 9 amino acids 

{B) TYPE : amino acid 

{ D ) TOPOLOGY : 1 inear 
(ii) MOLECULE TYPE: peptide 
(v) FRAGMENT TYPE : internal fragment 
(xi) SEQUENCE DESCRIPTION : SEQ ID NO: 18: 

Gin Kis Phe Trp Ser Thr Pro Tyr Thr 
1 5 

(20) INFORMATION FOR SEQ ID NO: 19: 
{ i ) SEQUENCE CHARACTERISTICS : 
(A) LENGTH: 357 base pairs 
(3) TYPE mucleic acid 

(C) strandedness :double 

(D) TOPOLOGY : linear 
(ii) MOLECULE TYPE : cDNA 
(ix) FEATURE: 

(A) NAME/KEY: mat peptide 

(B) LOCATION: 1. .357 

(C) IDENTIFICATION METHOD : E 

(xi ) SEQUENCE DESCRIPTION: SEQ ID NO: 19: 

GAG GTT CAG CTG CAG CAG TCT GGG GCA GAG CTT GTG AAG CCA GGG GCC 4 8 
Glu Val Gin Leu Gin Gin Ser Gly Ala Glu Leu Val Lys Pro Gly Ala 

1 5 10 15 

TCA GTC AAA TTG TCC TGC ACA ACT TCT GGC TTC AAC ATC AAA GAC ATA 96 
Se- Val Lys Leu Ser Cys Thr Thr Ser Gly Phe Asn He Lys Asp He 

20 25 30 

TAT ATC TAC TGG GTG AAA CAG AGG CCT GAA CAG GGC CTG GAG TGG GTT 144 
Tyr He Tyr Trp Val Lys Gin Arg Pro Glu Gin Gly Leu Glu Trp Val 

35 40 45 

GGA AGG ATT GAT CCT GCG AAT GGT GAT ACT AAA TAT GGC CCG AAT TTC 192 
Gly Arg He Asp Pro Ala Asn Gly Asp Thr Lys Tyr Gly Pro Asn Phe 

50 55 60 

CAG GAC AAG GCC ACT ATA ACA GCA GAC ACA TCC TCC AAC ACA GCC TAC 24 0 
Gin Asp Lys Ala Thr He Thr Ala Asp Thr Ser Ser Asn Thr Ala Tyr 
65 ' 70 7 5 80 

CTG CAG CTT CGT AGC CTG ACA TCT GAG GAC ACT GCC GTC TAT TAC TGT 28 8 
Leu Gin Leu Arg Ser Leu Thr Ser Glu Asp Thr Ala Val Tyr Tyr Cys 

85 90 95 

GCT AGA CGG GGT AAC TAC GGG GCG GGG TTT GGT TAC TGG GGC CAA GGG 336 
Ala Arg Arg Gly Asn Tyr Gly Ala Gly Phe Gly Tyr Trp Gly Gin Gly 

100 105 H° 

ACT CTG GTC ACT GTC TCT GCA 357 
Thr Leu Val Thr Val Ser Ala 
115 

(21) INFORMATION FOR SEQ ID NO: 20: 

( i ) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 324 base pairs 

(B) TYPE: nucleic acid 

(C) strandedness : double 

(D) TOPOLOGY : linear 

(ii) MOLECULE TYPE : cDNA 
(ix) FEATURE: 

(A) NAME/KEY: mat peptide 

(B) LOCATION: 1. .324 

(C) IDENTIFICATION METHOD : E 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 20: 
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GAC 


ATC 


CAG 


ATG 


ACT 


Asp 


lie 


Gin 


Met 


mr 
5 


1 

GAA 


ACT 


GTC 


ALL 


ATP 


Glu 


Thr 


Val 


Thr 


Tie 
lie 








20 




TTA 


GCA 




TAT 


CAG 


Leu 


Ala 


Trp 


Tyr 


Gin 






3 5 






TAT 


AAT 


GCA 


AAA 


ACC 


Tyr 


Asn 


Ala 


Lys 


Thr 




50 








AGT 


GGA 


TCA 


GGA 


ACA 


Ser 


Gly 


Ser 


Gly Thr 


65 










GAA 


GAT 


TTT 


GGG 


ACT 


Glu 


Asp 


Phe 


Gly 


Thr 








85 


ACG 


TTC 


GGA 


GGG 


GGG 


Thr 


Phe 


Gly 


Gly Gly 








100 





rCC CTA TCT GCA TCT GTG GGA 4 8 
Ser Leu Ser Ala Ser Val Gly 
10 15 



96 
144 
192 
240 



25 30 
:AG AGA CAG GGA AAA TCT CCT CAG ATC CTG GTC 
Jin Arg Gin Gly Lys Ser Pro Gin He Leu Val 

40 45 
TTA GCA GAT GGT GTG TCA TCA AGG TTC AGT GGC 
Jeu Ala Asp Gly Val Ser Ser Arg Phe Ser Gly 

55 60 
:AA TAC TCT CTC AAT ATC AAC AGC CTG CAG CCT 
31n Tyr Ser Leu Asn He Asn Ser Leu Gin Pro 
70 75 80 

TAT TTC TGT CAA CAT TTT TGG AGT ACT CCG TAC 28 8 
Tyr Phe Cys Gin His Phe Trp Ser Thr Pro Tyr 

90 95 
\CC AAG CTG GAA ATA AAA CGG 324 
Thr Lys Leu Glu He Lys Arg 
105 

(22) INFORMATION FOR SEQ ID NO:21: 
{ i ) SEQUENCE CHARACTERISTICS: 

(A) LENGTH : 414 base pairs 

(B) TYPE : nucleic acid 

(C) strandedness : double 

( D) TOPOLOGY : 1 inear 
(ii) MOLECULE TYPE : cDNA 
(ix) FEATURE: 

(A) NAME/KEY :sig peptide 

(B) LOCATION :1. .57 

(C) IDENTIFICATION METHOD : E 

(A) NAME/KEY: mat peptide 

(B) LOCATION: 58. .414 

(C) IDENTIFICATION METHOD : E 

(xi ) SEQUENCE DESCRIPTION : SEQ ID NO:21: 

ATG AAA TGC AGC TGG GTT TTT CTC TTC CTG ATG GCA GTG GTT ACA GGG 48 

Met Lys Cys Ser Trp Val Phe Leu Phe Leu Met Ala Val Val Thr Gly 

-15 -10 " 5 

GTC AAT TCA GAG GTT CAG CTG CAG CAG TCT GGG GCA GAG CTT GTG AAG 96 

Val Asn Ser Glu Val Gin Leu Gin Gin Ser Gly Ala Glu Leu Val Lys 

1 5 10 

CCA GGG GCC TCA GTC AAA TTG TCC TGC ACA ACT TCT GGC TTC AAC ATC 144 

Pro Gly Ala Ser Val Lys Leu Ser Cys Thr Thr Ser Gly Phe Asn He 

!5 ' 20 25 

AAA GAC ATA TAT ATC TAC TGG GTG AAA CAG AGG CCT GAA CAG GGC CTG 192 

Lys Asp He Tyr He Tyr Trp Val Lys Gin Arg Pro Glu Gin Gly Leu 

GAG TGG GTT GGA AGG ATT GAT CCT GCG AAT GGT GAT ACT AAA TAT GGC 24 0 
Glu Trp Val Gly Arg He Asp Pro Ala Asn Gly Asp Thr Lys Tyr Gly 

CCG AAT TTC CAG GAC AAG GCC ACT ATA ACA GCA GAC ACA TCC TCC AAC 288 
Pro Asn Phe Gin Asp Lys Ala Thr He Thr Ala Asp Thr Ser Ser Asn 

65 70 75 

ACA GCC TAC CTG CAG CTT CGT AGC CTG ACA TCT GAG GAC ACT GCC GTC 336 
Thr Ala Tyr Leu Gin Leu Arg Ser Leu Thr Ser Glu Asp Thr Ala Val 

80 85 90 

TAT TAC TGT GCT AGA CGG GGT AAC TAC GGG GCG GGG TTT GGT TAC TGG 3 84 
Tyr Tyr Cys Ala Arg Arg Gly Asn Tyr Gly Ala Gly Phe Gly Tyr Trp 
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95 100 105 

GGC CAA GGG ACT CTG GTC ACT GTC TCT GCA 414 
Gly Gin Gly Thr Leu Val Thr Val Ser Ala 
110 115 

(23) INFORMATION FOR SEQ ID NO: 22: 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 384 base pairs 

(B) TYPE:nucleic acid 
<C) strandedness: double 
( D ) TOPOLOGY : 1 inear 

(ii) MOLECULE TYPE : CDNA 
(ix) FEATURE: 

(A) NAME/KEY :sig peptide 

(B) LOCATION: 1 . .60 

(C) IDENTIFICATION METHOD : E 

(A) NAME/KEY: mat peptide 

(B) LOCATION: 61. .384 

(C) IDENTIFICATION METHOD : E 

{xi ) SEQUENCE DESCRIPTION : SEQ ID NO: 22: 



ATG 


AGT 


GTG 


CTC 


ACT 


CAG 


GTC 


CTG 


GCG TTG CTG CTG CTG TGG 


CTT 


ACA 


48 


Met 


Ser 


Val 


Leu 


Thr 


Gin 


Val 


Leu 


Ala Leu Leu Leu Leu Trp 


Leu 


Thr 




-20 










-15 






-10 




-5 




GGT 


GCC 


AGA 


TGT 


GAC 


ATC 


CAG 


ATG 


ACT CAG TCT CCA GCC TCC 


CTT 


TCT 


96 


Gly Ala Arg 


Cys 


Asp 


He 


Gin 


Met 


Thr Gin Ser Pro Ala Ser 
5 10 


Leu 


Ser 




GCA 


TCT 


GTG 


GGA 


1 

GAA 


ACT 


GTC 


ACC 


ATC ACA TGT CGA GCA AGT 


GGG 


AAT 


144 


Ala 


Ser 


val 


Gly 


Glu 


Thr 


val 


Thr 


lie Thr Cys Arg Ala Ser 


Gly Asn 








15 








20 


25 








ATT 


CAC 


AAT 


TAT 


TTA 


GCA 


TGG 


TAT 


CAG CAG AGA CAG GGA AAA 


TCT 


CCT 


192 


He 


His 


Asn 


Tyr 


Leu 


Ala 


Trp 


Tyr 


Gin Gin Arg Gin Gly Lys 


Ser 


Pro 






3C 








35 




40 








CAG 


ATC 


CTG 


GTC 


TAT 


AAT 


GCA 


AAA 


ACC TTA GCA GAT GGT GTG 


TCA 


TCA 


240 


Gin 


He 


Leu 


Val 


Tyr 


Asn 


Ala 


Lys 


Thr Leu Ala Asp Gly Val 


Ser 


Ser 




45 








50 






55 




60 




AGG 


TTG 


AGT 


GGC 


AGT 


GGA 


TCA 


GGA 


ACA CAA TAC TCT CTC AAT 


ATC 


AAC 


288 


Arc 


Phe 


Ser 


Gly 


Ser 


Gly 


Ser 


Gly Thr Gin Tyr Ser Leu Asn 


He 


Asn 








65 








70 


75 






AGC 


CTG 


CAG 


CCT 


GAA 


GAT 


TTT 


GGG 


ACT TAT TTC TGT CAA CAT 


TTT 


TGG 


336 


Ser 


Leu 


Gin 


Pro 


Glu 


Asp 


Phe 


Gly Thr Tyr Phe Cys Gin His 


Phe 


Trp 










80 








85 90 








AGT 


ACT 


CCG 


TAC 


ACG 


TTC 


GGA 


GGG 


GGG ACC AAG CTG GAA ATA 


AAA 


CGG 


384 


Ser 


Thr 


Pro 


Tyr 


Thr 


Phe 


Gly 


Gly Gly Thr Lys Leu Glu He 


Lys 


Arg 








95 








100 


105 









(24) INFORMATION FOR SEQ ID NO:23: 

(i ) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 248 

(B) TYPE: amino acid 
(D) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION : SEQ ID NO: 23: 

Glu Val Gin Leu Gin Gin Ser Gly Ala Glu Leu Val Lys Pro Gly Ala 

x 5 10 15 

Ser Val Lys Leu Ser Cys Thr Thr Ser Gly Phe Asn He Lys Asp lie 

20 25 30 

Tyr Ti e Tyr Trp Val Lys Gin Arg Pro Glu Gin Gly Leu Glu Trp Val 

35 40 45 

Gly Arg He Asp Pro Ala Asn Gly Asp Thr Lys Tyr Gly Pro Asn Phe 
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10 



15 



SO 55 60 

Gin Asp Lys Ala Thr He Thr Ala Asp Thr Ser Ser Asn Thr Ala Tyr 
65 1 * 70 75 80 

Leu Gin Leu Arg Ser Leu Thr Ser Glu Asp Thr Ala Val Tyr Tyr Cys 

85 90 95 

Ala Arg Arg Gly Asn Tyr Gly Ala Gly Phe Gly Tyr Trp Gly Gin Gly 

100 105 110 

Thr Leu Val Thr Val Ser Ala Gly Gly Gly Gly Ser Gly Gly Gly Gly 

115 120 125 

Ser Gly Gly Gly Gly Ser Asp He Gin Met Thr Gin Ser Pro Ala Ser 

130 ' 135 140 

Leu Ser Ala Ser Val Gly Glu Thr Val Thr He Thr Cys Arg Ala Ser 
145 150 155 160 

Gly Asn He His Asn Tyr Leu Ala Trp Tyr Gin Gin Arg Gin Gly Lys 

165 170 175 

Ser Pro Gin He Leu Val Tyr Asn Ala Lys Thr Leu Ala Asp Gly Val 

180 185 190 

Ser Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Gin Tyr Ser Leu Asn 

195 200 205 

He Asn Ser Leu Gin Pro Glu Asp Phe Gly Thr Tyr Phe Cys Gin His 
20 210 215 220 

Phe Trp Ser Thr Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu He 
225 230 235 240 

Lys Arg His His His His His His 
24 5 

25 

Claims 

30 1. lnterleukin-18 receptor protein. 

2. The interleukin-18 receptor protein of claim 1 , which originates from human or mouse. 

3. The interleukin-1 8 receptor protein of claim 1 , which originates from a human lymphoblastoid cell. 

35 - 

4. The interleukin-18 receptor protein of claim 3, wherein said human lymphoblastoid cell is L428 cell (FERM BP- 
5777). 

5 The interleukin-18 receptor protein of claim 1 , wherein said interleukin-18 bears either amino acid sequence of 
SEQ ID NO:1 where the amino acid with the symbol 'Xaa n represents either isoleucine or methionine, or that of 
SEQ ID NO:2 where the amino acid with the symbol "Xaa" represents either methionine or threonine. 

6. The interleukin-18 receptor protein of claim 1, which exhibits a molecular weight of 30,000 to 180,000 daltons on 
sodium dodecyl sulfate-polyacrylamide gel electrophoresis. 

7. The interleukin-1 8 receptor protein of claim 1 , which bears as partial amino acid sequences one or more amino 
acid sequences of SEQ ID NOs:3 to 10. 

8. An agent for susceptive diseases, which contains as effective ingredient the interleukin-1 8 receptor protein of claim 
1. 

9. The agent of claim 8, which contains as stabilizer serum albumin, gelatin, saccharide and/or buffer. 

10. An anti-autoimmune disease agent in accordance with claim 8. 

11. An immunosuppressant in accordance with claim 8. 

12. A monoclonal antibody, which is specific to the interleukin-18 receptor protein of claim 1 . 



40 
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13 The monoclonal antibody of cteim 12, wherein the variable regions on heavy and light chains contain the amino 
acid sequences of SEO ID NOs:11 and 12 respectively. 

acid sequence of SEQ ID NOs:16 to 18. 

15. A humanized antibody in accordance with claim 12. 

16. A hybridoma, which is capable of producing a monoc.ona. antibody specific to the receptor protein of claim 1 . 

17. A process to prepare monoclonal antibody, comprising the steps of: 

culturing in vrtro or in vivo a hybridoma which is capable of producing a monoc.ona. antibody specific to the 
inter.eukin-18 receptor protein of claim 1; and 

collecting the monoclonal antibody from the resultant culture or body fluid. 

18 The orocess of claim 17 wherein said monoclonal antibody is collected with salting out, dialysis filtration, con- 

atfini? chromatography, gel electrophoresis and/or isoelectric focus.ng gel electrophoresis. 

19 A method to purify interleukin-18 receptor protein, comprising the steps of: 

on the monoclonal antibody; and an tihodv 

desorbing and collecting the interleukin-18 receptor protein Irom the monoclonal ant.body. 

20. The method of claim 1 9, wherein said monoclonal antibody is linked to a water-insoluble carrier. 

21. A method to detect interleukin-18 receptor protein, comprising the steps of : 

allowing a monoclonal antibody specific to the interleukin-18 receptor protein of claim 1 to contact with a 
dere£g a th d e interleukin-18 receptor protein through the occurrence of immunoreaction. 

22. The method of claim 21 , wherein said monoclonal antibody is labelled with a radioactive substance, enzyme and/ 
or fluorescent substance. 

23. An agent to detect interleukin-18 receptor protein, which contains as effective ingredient a monoclonal antibody 
specific to the interleukin-1 8 protein of claim 1 . 

24. The agent of claim 23, wherein said monoclonal antibody is labelled with a radioactrve substance, enzyme and/or 
fluorescent substance. 

25. An agent to inhibit inter.eukin-18, which contains as effective ingredient an monoclonal antibody specific to the 
interleukin-18 protein of claim 1 . 

26. A method to inhibit inter.eukin-18, characterized by a.lowing a monoclonal antibody specific to the inter.eukin-18 
protein of claim 1 to act on the inter.eukin-18 protein. 

27. An agent to neutralize interleukin-18, which contains as effective ingredient the interleukin-18 receptor protein of 
claim 1 . 

28. A method to neutralize in.erleukin-18, characterized by allowing the inter.eukin-18 receptor protein of Cairn 1 to 
act on interleukin-18. 
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